System analysis
In Fig. 1 dual-hop wireless system is presented. The communication between transmitting terminal S and receiving terminal D is realized by relay terminal R. If envelopes of desired signal and interference at the input of terminal R are denoted with 1 s and 1 i at the input of terminal D with 2 s and 2 i respectively, then signal-tointerference ratio (SIR) at the input of terminals R and D can be defined as following: 
Envelopes of desired signals 1 s and 2 s as well as envelopes of interference 1 i and 2 i have Nakagami-m distribution. Therefore their squares 1 z and 2 z as well as 1 y and 1 y , will have Gamma distribution. 21  21  2  21  21   2   22  22  2  22  22   2   1  21  2  2  2  21  21   1  22  2  2  2  22  22   1  ( ) , 0 ) which determine fading severity. As parameter m increases, the fading severity decreases.
Probability density function (PDF) expression for SIR for S-R segment can be calculated using the equation
where Jacobian function can be calculated by following equation
Cumulative distribution function (CDF) for the same segment has following form
In similar way the equation for PDF for R-D segment can be obtained
where again Jacobian function can be calculated by 
In the equations 1 and 2 represent ratios of average powers of desired and interference signal:
.
CDF for 1 and 2 will than be: In order to analyze the system, it is necessary to find distribution of minimum of these two values 1 2 min( , ) . PDF of can be calculated by substituting (13), (14), (17) and (18) Highly important and widely accepted system performance indicator is outage probability which is defined as probability of having SIR value lower than predetermined threshold which defines required QoS. Outage probability can be obtained using following formula
where 0 represents established threshold.
Using the equation different fading environment can be simulated and analyze system behaviour.

Numerical results
With help of program packages Mathematica 6.0 and Origin 8, based on above derived equations, the figures are obtained which are used for analysis of above described system.
In Fig. 2 PDF of for different values of system parameters is shown. Based on the results presented in the figure, it is obvious that PDF of is higher as becomes greater and as fading severity lowers for desired signal. That implies greater values for 11 m and 21 m .
In order to analyze system performance, the figure obtained using (18) will be observed. First case to be considered is when fading severity is constant and average values of SIR are equal in both segments and changing. Fig. 3 , it can be concluded that outage probability is higher for higher values of therefore performance of the system becomes worse as SIR value decreases.
Next case for analysis considers different average values of SIR at first and second transmission segment while all the parameters are constant, except 2 . Fig. 4 shows that outage probability of the system becomes higher as 2 decreases. If the value of the same parameter increases and becomes greater than certain threshold, the outage probability therefore the system conditions don't change significantly.
The following case discusses the impact of interference fading severity change on the system for equal and constant value signal fading severity and average SIR value on both segments. Fig. 5 shows that outage probability is higher for lower values of fading interference parameters but it is shown as well that by increasing the value of , the outage probability increases for higher values of fading parameters. 
Conclusions
This paper presents the analysis of dual-hop system in Nakagami-m environment for different values of system parameters. Realistic cases of the system were considered therefore it refers to different values of parameters in first and second transmitting segment of the system. The paper includes derivations of equations for minimum PDF of instantaneous SIR values as well as outage probability used for system analysis. Presented figures show that the outage probability is higher for lower average SIR values as well as for higher fading severity to which the desired signal is exposed. Interference fading severity influence on the system performance depends on the threshold.
